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TYPHOON RUSS (31W)

I. HIGHLIGHTS
Russ, the last western North Pacific tropical cyclone of 1990, was the most severe to strike Guam

in 14 years. Damage was estimated as high as 120 million dollars. Russ formed in the Marshall
Islands, tracked west-northwestward and intensified to near super typhoon intensity as it approached
Guam. The typhoon passed within 30 nm (55 km) of the southern tip of Guam and brought typhoon
force winds which caused extensive darnage, especially to the southern portion of the island. After
leaving Guam, Russ slowly weakened, recurved and became an extratropical cyclone.

II. CHRONOLOGY OF EVENTS
130600Z - First mentioned on a Significant Tropical Weather Advisory as an area of persistent

convection associated with a low-level cyclonic cimdation and an estimated miniium
sea-level pressure of 1004 mb. The potential for significant tropical cyclone
development was assessed as poor.

140600Z - Second mention on a Signtilcant Tropical Weather Advisory due to persistent
convection with an anticyclone developing aloft. Potential for development
upgraded to fair.

1413302- Tropical Cyclone Formation Alert issued based on’increased curvature in the spiral
cloud bands and a 35 kt (13 rnkc) surface wind report from Jaluit Atoll
(WMO 91369).

1418002- First Warning issued and Russ upgraded to tropical storm intensity prompted by rapid
increase in amount and organization of the central convection.

1618002- Upgraded to a typhoon based on anticipated appearance of an eye and a satellite
intensity estimate of 65 kt (35 mkc).

1906002- Peak intensity -125 kt (65 mkc) - followed observation of further drying and
warming within the 30 nm (55 km) diameter eye and a satellite intensity estimate
of 125 kt.

2400002- Final warning issued with Russ downgraded to tropical storm intensity and
transitioning to an extratropical cyclone after the loss of its persistent central dense
overcast.

III. TRACK AND MOTION
Russ developed in the near-equatorial trough in the southern Marshall Islands. The tropical

cyclone followed a basic recurvature track, passing just south of Guam and recurving through the axis
of the subtropical ridge to the northwest of Guam. Although Russ maintained an essentially west-
northwestward direction of motion as it approached Guam, significant changes in speed of motion
occurred. Beginning on 18 December, Russ began to decelerate ‘inresponse to the passage of a mid-
latitude short wave passing to the north of the subtropical ridge. By 19 December, the typhoon had
slowed to 7 kt (13 km/hr) - almost half the 13 kt (24 km/hr) speed expected from climatology. Once
the short wave passed to the northeast, the subtropical ridge and the steering flow strengthened, and on
20 December, Russ started to accelerate. Fortunately for Gum this reduced the time of exposure to
Russ’ damaging winds. By the time Russ entered the Philippine Sea, another short wave had moved
eastward from Asia and caused a break in the subtropical ridge to the northwest of Guam. Russ
recurved through this break, accelerated and became an extrarropical cyclone on 24 December.

IV. INTENSITY
Russ’ initial intensification was swprisingly rapid. As a result, Russ was at minimal tropical

storm intensity when the first warning was issued. Although satellite imagery showed poorly
209



organized convection with multiple circulations (Figure 3-3 1-1), surface wind reports from Jaluit Atoll
(WMO 91369) in the southern Marshall Islands of 35 and 40 kt (17 and 20 m/see) at 1412002 and
150000Z respectively, revealed that the tropic~ cyclone was consolidating. After this sudden initial

development (Figure 3-31-2), Russ intensified (Figure 3-3 1-3) at a noxmal rate until it reached 125 kt
(64 m/see) at 1906002. The passage of a mid-latitude short wave trough, which weakened the
subtropical ridge and caused Russ to slow down, aided intensification by enhancing the typhoon’s

Figure 3-31-1. Russ afterreaching tropical storm intensity. Centralconvection and outflow are well organized (14225UZ
December DMSP ViSUSt imagery).
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outflow aloft into the polar westerlies (Figure 3-31-4). The tropical cyclone remained near its peak
intensity for three days. During this time, it passed within 30 nm (55 km) of the southern tip of Guam
(Figure 3-31-5). The closest point of approach at 201700Z (210300 local time on Guam) was
reflected in the lowest pressure (Figure 3-31-6), increased wind (Figure 3-31-7), and increased seas
(Figure 3-31-8). Maximum sustained winds experienced on the island, which is only 30 nm (55 km)
in length, varied from minimum typhoon intensity in the north to almost double that in the south
(.Figure3-31-9).

Figure 3-31-2. Spiral cloud bandcurvatureincreases as Russ intensifies (1522292 December DMSP visual imagexy).
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After passing to the west of Guam and into the Philippine S- Russ started to slowly weaken as it
turned more to the north and interacted with the stronger polar westerly winds aloft (Figure 3-31-10).
The typhoon’s compact central convection resisted the increased vertical wind shear until 24
December, a day afterrecurvature. By then, the supporting deep convection was displaced to the

north and east of the low-level circulation center and the cyclone (Figure 3-31-11) was extratropical.

Figme 3-31-3. Russ develops an eye andreaches @men intensity (1622072 December DMSP visual imagay).
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Figure 3-31-4. Russ at near peak imensky after the passage of a mid-latilude short wave to the north enhanced its outtlow
dOft (1823072 December DMSP ViSUd imagery).
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Figure 3-31-5. Russ after its closest point of approachto Guam (2020142 December DMSP infraredimagery).
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Figure 3-31-6. The microbarographmice horn Naval Air Station (WMO 91212), Agan&
Guam shows its lowest pressureof 971 mb, at 201700Z as Russ is near its closest point
of approachto Guam.
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Figure 3-31-7. The wind record from Naval Air Station (WMO 91212), Agan~ Guam reflects a steady increase from
2115002 through211700Z as Russ approaches.
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Figure 3-31-8. Tme series plot of wave height (gray line) andwrndspeeds (black Yme)from a by moored 7 IUII
(13 km) west of the southerntip of Guam shows 30 ft (10 m) seas and 65 kt (33 mb) Wi.IIdS.w ~Y w~ m
the lee of Guarmbut was lost shortly before Russ’CPA. (Data courtesy of the National Data Buoy Center)

216



I

.,, .*
.-

&-

=“
M- ““’ * ,-

..

.x., ,e .*
.. .---—. ,,* ..

.,”

.-

,=

.>, .. ““ ‘-
---- ,-.

.--$-

‘.. -

--

.
.

.* ““,-

Pigure 3-31-9. The post-snalysis of the over wster winds associated with Russ on 20 and 21 December
while its trackwss nearest Guem. Note the rapidincrease of winds nesr the eye wsll.
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Figure 3-31-10. As Russ starts to move northward,it interactswith the polar westerlies aloft. The eye is still present in a
compact central dense overcas~ but the typhoon is weakening (220445Z December NOAA visual imagery).
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V. FORECASTING PERFORMANCE
Overall JTWC forecast performance is shown in Figure 3-31-12. The clustering of the forecasts

about the best track indicated that JTWC had a good handle on Russ’ direction of motion. The mean
cross track (direction) error was roughly one half the magnitude of the along track (speed) errors. This
larger mean along track (speed) error was due to problems forecasting slowing and acceleration of
Russ east of Guam and its acceleration after recurvature.

Russ influenced JTWCS operations. However, the day before Russ arrived JTWC had
anticipated that damage might occur and had transfemx+i all its tropical cyclone data fries to the
Alternate Joint TWhoon Warning Center (AJTWC) at Pearl Harbor, Hawaii. This transfer paid off
because as Russ approached, JTWC began, after 201200z to lose most of its data base, including
meteorological satellite imagery, analytic and prognostic fields, and objective guidance ffom Fleet
Numerical Oceanography Center at Monterey, California. The increasing winds destroyed the
geostationary satellite antenna, the polar orbiting satellite receiver lost power when the back up
generator failed and off-island communications were interrupted. In addition, the Andersen AFB
weather radar failed at this time, leaving the Federal Aviation Administration’s air trafHc control radar
at Mount Santa Rosa as the only remaining on-island source of fixes. Rather than operate in a
degraded mode, JTWC transferred responsibility for warnings to the AJTWC at Pearl Harbor, Hawaii,
after the 201800Z warning. A half a day later, JTWC was able to resume normal operations and take
the warning responsibility back from AJTWC.
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F@re 3-31-12. JIWC forecasts (solid lines) overlaid on the best track(dashed line). The clustering of forecasts shows
thatthe general understandingof the motion towardGuam and of the recurvaturetracktakenby Russ was good.
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VI. IMPACT
Russ was the most severe tropical cyclone to hit Guam in 14 years. The island was declared a

national disaster area by Resident Bush on 24 December, and damage estimates were as high as 120
million dollars. Miraculously, no fatalities occurred on Guam and only minor injuries were reported.
This was a great credit to the disaster preparedness agencies and communications media which
heightened public awareness. At ~ however, one crew member was lost Ihm a Japanese fishing
vessel that foundered southeast of Guam, and ten crew members from a South Korean fishing vessel
were lost at sea after their 65 fi (20 m) boat apparently broke down south of Guam, directly in the
typhoon’s path.

The southern end of the Guam experienced the highest sustained winds and the most damage.
Russ’ winds uprooted many of the island’s trees and defoliated much of the island’s foliage. Two
thousand houses wem considered uninhabitable due to unsafe or unhealthy conditions. Of these, 341
houses wem destroy~ 460 sufferwi major darnage, and 1210 suffered minor damage. In addition,
10% of the island’s total structure sustained some damage. Russ also left most of the island without
power and water for several days. On the southern end of Guam, many residences were without
power (Figure 3-3 1-13) and water for more than one week; some experienced outages for several
weeks. Most telephones mxnained in service throughout the typhoon, however, the cable TV network
sustaincxi extensive damage. In some place on the southern and southeastern end of the island the
combination of storm surge and wave run-up reached levels of 8 to 9 ft (2 to 3 m) above normal and
extended inland 240-300 ft (75-90 m). For Guam, Russ was a relatively dry typhoon because the eye
wall with its torrential rains passed just to the south, and rain bands were oriented north-south
allowing the heavy min to pass rapidly across the island. Thus, the inhabited part of the island was
spared extensive flooding and additional damage.

An estimated 20 million dollars damage was done to civilian housing and 5 million dollars to
the infrastructure. Government buildings incumed another estimated 20 million dollars in damage,
including an estimated 300,000 dollars at the OceanView High School to replace the roofing on three
classrooms and other school property. The Port Authority of Guam recorded 107,000 dollars in
property damage to port service equipment, primarily generators and gantry cranes. Private
businesses estimated damage at 31 million dollars. This included 28 million dollars damage to the
Cocos Island Reso~ located on a small island on the fringing reef at the south end of Guam. The
resort will have to be completely rebuilt. In addition, two ships broke their moorings and went
aground on the breakwater in Apra Harbor. One of vessels was a three roasted dinner cruise ship
(Figure 3-31-14); the other was a 220 h (65 m) commerci al fishing vessel. Military losses (Figure 3-
31-15) were estimated at over 6.5 million dollars, including 2 million dollars to miMary housing. It
would be months before Guam fully recovered from the fury of Typhoon Russ (Figure 3-31-16).
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Figure 3-31-14. Dinner cruise ship Courageous agroundon tie Glass hakwater m Apra Harbor,Guam. (Photo courtesy
of COMNAVMAR Public Affairs/PHl Jon Hockersmith)
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F@re 3-31-15. The steel girdersof this temporarywarehouseon Naval StatiomGuam wem twisredby the high winds and
collapsed during Russ’passage.
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Pigure3-31-16. Concrete power pole on the highway noxthof Talofofo, Guam. The pole snappedabout 5 feet above the
groundand fell acxosathe road. It was laterpushed out of the mad to enable trafiic to pass. (F’hotocourtesy of Det 1, 1
WeatherWmg/lLt Joe Hanaer)
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